treatment with a third or fourth AED with a different mechanism of action the success rate is still less than 10% compared with approximately 50% for the first drug 4 . This appears counter-intuitive, as it would seem rational that drugs with different modes of action would have proportionately similar rates of success. To the individual, percentages don't matter, and until now science has not provided precise answers to aid the physician choosing the right drug from the more than 20 AED available.
Around 10% of the population may have a seizure if they live to the age of 80 5 , though only around 1% of these will develop epilepsy. In clinical practice, there is a debate on when to start AED, which one to choose, the cause of epilepsy and the odds of seizure freedom. Epileptogenesis is still a poorly understood process in which the brain triggers a cascade of molecular and cellular changes after an insult, which then leads to occurrence of spontaneous seizures. The year of 2012 is the centennial of the discovery of the antiepileptic effect of phenobarbital, one of the most prescribed AED. In the interval, more than 20 new agents were released to have antiepileptic properties, and one can safely say that the effects on the brain are not fully comprehended. So far, no drug has been proven to change the course of the condition; making the term ' anti-epileptic' a misnomer, as the drugs suppress seizures, but have no effect on the underlying mechanism.
The natural course of epilepsy is not yet fully understood. In time, a significant proportion of individuals become seizure-free. It is not known if this is a long-term effect of medication or if this is indeed the natural history of the condition. Similarly to arterial hypertension, therapeutic decisions are based on the empirical knowledge of which drug has the higher rate of success and tolerable side effects. For most drugs, we know which ion channel they act upon, but a thorough understanding of the mechanism of action is still uncertain 6 . It is interesting to note that even now, we have still not found a drug with superior efficacy when compared to older drugs, such as sodium valproate as shown in the SANAD study 7 .
To some extent, this is due to the fact that many of the newer drugs have similar chemical structures to existing drugs. With the exception of levetiracetam, none has been shown to be more effective, although some have a better tolerability profile. Retigabine is the one of few newer drug with a completely novel mechanism of action, by acting on potassium channels. It is approved as adjuvant therapy for resistant focal epilepsy. Having said all this, currently no AED has a clear target that will allow tailored treatment from day one. It is still very much a trial and error approach and no rational treatment is available. By the same token, currently there is little currently knowledge that will help identify people that may developed unacceptable side-effects to the existing AED.
For some people with difficult-to-control focal epilepsy and an identifiable area of epileptiform activity, surgery is an option. Selection of people for surgery is a long process, and in the long-term, only 50% remain seizure-free 10 years after successful surgery 8 . Better prognostic evaluation is needed to predict seizure freedom.
Vagal nerve stimulation, though effective in reducing seizure frequency and for a psychotropic effect, is still not fully understood, though the mechanism may be related to noradrenaline release. Another surgical option currently being assessed is the use of deep brain stimulation, which has been very successful in other neurological conditions, such as Parkinson's disease and migraine 9 . Its place in the treatment of epilepsy still remains to be seen.
But all is not doom and gloom. Epigenetics has provided some insight into this matter 10 . In recent years, HLA allele B-1502 was found to be related to Stevens-Johnson syndrome and toxic epidermal necrolysis in the Asian population exposed to Carbamazepine 11 , to the point where it is now practice in some countries to screen for the allele before prescribing the drug. Though we still cannot predict if a person will become seizure-free, testing the propensity to develop toxic epidermal necrolysis, the most devastating side-effect of Carbamazepine, could be lifesaving. The aim is to use this not only to identify groups more vulnerable to adverse effects of medication, but also to identify the drug of choice or even gene therapy 12 .
In 2001, the discovery of a mutation on the gene SCN1A changed our understanding of Dravet Syndrome (DS) 13 . This severe refractory form of infantile epilepsy is characterised by febrile status epilepticus evolving to multiple seizure types was found to have atypical forms, and many people that had unidentified syndromes were then found to have DS. This finding made it possible to treat some individuals with stiropentol 14 , the only drug proven to be effective on DS in a placebo-controlled double-blind trial. In people with tuberous sclerosis, early trials suggested a reduction in seizure frequency with everolimus, a drug that has an inhibitory effect on mTOR, a protein involved in the development of tuberous sclerosis 15 . Recent technological advances in neuroimaging have made it possible to identify the epileptogenic focus in otherwise normal-looking brains. Language dominance identified by functional MRI is now part of the screening of candidates for epilepsy surgery 16 . New imaging modalities such as optic coherence tomography (OCT) and 3D facial photography 17 , could identify patterns too subtle for the naked eye or fundoscopy, and help to classify epilepsy phenotypes or underlying syndromes. Perhaps in the future, alongside clinical assessment, these tests will be performed to provide more precise diagnosis, prognosis and tailored treatment.
There is hope that we are witnessing an exciting moment in the history of epilepsy: the shift from an empirical to a rational paradigm of treatment, based on the full knowledge of the individual's genetic profile and on a better understanding of the mode of actions of therapeutic agents. Indeed, a conceptual breakthrough is happening with the realization References that epilepsy is always a genetic condition, in which a lower seizure threshold is part of one's genetic blueprint but not necessarily inherited. This will lead to a major improvement in the understanding and the treatment of epilepsy and will bring targeted, disease-modifying therapies to the forefront.
THE WAY AHEAD
Hughlings Jackson's definition of epilepsy as "a chronic disorder in which there are recurring, sudden, excessive and rapid discharges of the grey matter of some parts of the brain, the clinical manifestation of which are determined by the anatomical site in the brain of the discharge" 18 was a major milestone in the understanding of epilepsy. Since then our understanding of epilepsy has increased exponentially. A thorough understanding of the brain, its pathologies and the effect of drugs on neurons is, however, still far from reality. In the future, it is likely that epilepsy as a description of a disease will disappear altogether and be replaced by the realization that it is a collection of rare diseases with a common feature: the predisposition to epileptic seizures.
The greatest change in the paradigm of epilepsy treatment is yet to come: understanding the epileptogenesis, the epigenetic determinants and pharmacogenomics that will enable the development of disease-modifying therapies. Then neurologists will be able to tailor the treatment to the individual, and maybe even change prognosis rather than shooting in the dark in the hope of getting the treatment right.
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